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Radioiodine treatment of hyperthyroidism
Duration of radioprotective effects of antithyroid drug therapy is  
still not clear 

In this week’s BMJ, Walter and colleagues1 present a sys-
tematic review and meta-analysis of randomised control-
led trials of the effects of antithyroid drugs on treatment 
with radioiodine. Radioiodine is perceived as a simple 
and cost effective treatment of hyperthyroidism.2 A β 
adrenergic blocker, such as propranolol (total daily dose 
of 80-160 mg), can usually provide appreciable relief of 
symptoms between the initial consultation and adminis-
tration of radioiodine, and for the next six to eight weeks 
until treatment is effective. 

In elderly patients and in those with severe thyro- 
toxicosis or cardiovascular complications, such as atrial 
fibrillation and heart failure, it is common practice to 
restore euthyroidism first with antithyroid drugs. This 
prevents the rare, but well recognised, worsening of 
hyperthyroidism caused by irradiation induced leakage  
of stored thyroid hormones seen within the first few 
days,3 an important consideration given the increased 
mortality in the early weeks after giving radioiodine.4

Antithyroid drugs do not prevent an increase in serum 
thyroid hormone concentrations, but any increase is 
from a lower baseline and has no clinical relevance.5 
The other advantage of pretreatment with antithyroid 
drugs in severe hyperthyroidism, when the concentration 
of free thyroxine in the serum is usually more than 60 
pmol/l (normal 10-25), is that a rational discussion about 
the treatment options is more likely when the patient is 
euthyroid and, therefore, less agitated and more able to 
concentrate. In a survey of members of the American 
Thyroid Association, 31% of correspondents prescribed 
antithyroid drugs before and 40% after radioiodine 
treatment for patients with Graves’ disease.6 The role of 
antithyroid drugs after radioiodine is simply to buy time 
until that treatment is effective. 

Considerable experience has been gained in using 
antithyroid drugs as an adjunct to radioiodine treatment 
in the past 50 years or so, but controversy remains about 
whether carbimazole (and its active metabolite, methi-
mazole) and propylthiouracil influence the actions of 
radioiodine. To some extent this confusion is a reflection  
of the retrospective nature of many of the studies, most of 
which are small; patient selection; the type of hyperthy-
roidism (Graves’ disease or toxic nodular goitre) studied; 
the likelihood that antithyroid drugs were given before 
and after radioiodine to patients with the most severe dis-
ease; the various radioiodine dosage regimens used; and 
the fact that thyroid status at the time of treatment may 
alter iodine kinetics and the effectiveness of radioiodine. 
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Many of these difficulties were identified by Walter and 
colleagues.1 They found that antithyroid drugs given in 
the week before or after radioiodine increased the risk 
of treatment failure (relative risk 1.28, 95% confidence  
interval 1.07 to 1.52) and reduced the risk of hypothyroidism  
(0.68, 0.53 to 0.87). Overall the quality of evidence was 
poor.

Although the review is valuable in that it highlights 
the inadequacy of data collection over many years, the 
conclusions are not useful for patient management. 
Indeed, current beliefs, such as the radioprotective 
effect of propylthiouracil lasting longer than that of  
carbimazole,7 were not supported by this type of analysis.  
So what should the clinician do while awaiting better 
quality trials?

For the hyperthyroid patient, judged sufficiently unwell 
to justify adjunctive antithyroid treatment for four to six 
weeks before radioiodine, it may be counterproductive 
to stop the drug for seven days or more either side of 
treatment. Evidence exists, however, that the radiopro-
tective effect of antithyroid drugs can be overcome by 
increasing the dose of radioiodine, perhaps by as little 
as 25%.8 A pragmatic approach, used in our clinic for 
several years, is to discontinue the antithyroid drug 
for 48 hours before and after 400 MBq radioiodine—a 
dose greater than that used in most of the studies under 
scrutiny. When re-started the antithyroid drug should 
be given for six weeks and thyroid status should be 
assessed at eight weeks. Failure to achieve euthyroidism 
or an appreciable improvement in hyperthyroidism is an  
indication for further radioiodine.

Although radioiodine is increasingly the treatment of 
choice in patients with hyperthyroidism due to Graves’ 
disease, we need to be more cautious about a treatment 
that almost always causes hypothyroidism, especially 
when we have no consensus on what constitutes correct 
thyroid hormone replacement.9 Some patients abhor the 
idea of any form of irradiation. In addition, radioiodine, 
rather than antithyroid drugs or surgery, is most closely 
associated with a deterioration in ophthalmopathy, a risk 
that can be reduced by concomitant treatment with ster-
oids.10 Patients worry that they will gain excessive weight 
if rendered hypothyroid, and this may be true if serum 
concentrations of thyroid stimulating hormone are simply  
restored to the reference range with thyroxine.11

Of some concern are the recent reports that radioiodine  
treatment itself may cause increased morbidity and mor-
tality from cardiovascular disease.12 Therefore, it should 
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Exercise in survivors of cancer
Evidence so far is promising, yet the optimal programme is unclear 
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be remembered that long term treatment with carbimazole  
for 10 years or more is a viable alternative,13 and that 
subtotal thyroidectomy in experienced hands guarantees 
patients the longest existence without taking drugs.
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The benefits of exercise in people with cardiovas-
cular disease are well documented,1 but its effect in 
people with cancer is less well studied. This is largely 
because research into the effects of exercise in pre-
venting and recovering from heart attacks and strokes 
has been studied for much longer. 

In this week’s BMJ, a randomised controlled trial 
by Mutrie and colleagues assesses the functional 
and psychological effects of a 12 week exercise pro-
gramme in women with early stage breast cancer.2 It 
found no significant difference in the primary out-
come of quality of life at 12 weeks as measured by 
the functional assessment of cancer therapy (FACT-
G) questionnaire. However, it did find significant 
improvements at 12 weeks in secondary outcomes 
such as the number of metres walked in 12 minutes, 
the amount of exercise of moderate intensity taken 
in one week, mobility of the shoulder, and breast 
cancer specific quality of life. Most of the effects were 
maintained at six months, and there were no adverse 
effects. 

Many studies have focused on the psychological 
effects of exercise in people with cancer,3 but there 
is increasing interest in physical outcomes as well.4-6  
For example, the first randomised controlled trial 
assessing weight training on mood and quality of 
life in survivors of breast cancer reported significant 
improvements in physical global scores (2.1% in the 
treatment group compared with a 1.2% reduction in 
the control group). Changes in bench press results 
significantly correlated with changes in physical  
global score and psychosocial global score.4 Other 
studies have shown that exercise may improve qual-
ity of life and promote greater acceptance of physi-
cal changes associated with treatment for cancer.7-9 
A recent systematic review of the effects of exercise 
in people with cancer concluded that although exer-
cise seems to be promising, the included studies 
had limitations.10 Most studies were small and not 

randomised, only included women diagnosed with 
breast cancer, and studied cardiovascular exercise 
in favour of other forms of exercise such as strength 
training 10

The trial by Mutrie and colleagues is the first to be 
carried out in the United Kingdom and has the larg-
est sample size of published exercise trials in breast 
cancer; however, it too has limitations.10 One such 
limitation is that it did not look at different subgroups 
of patients with breast cancer, such as those with 
genetically linked breast cancer, those with different 
oestrogen receptor status, premenopausal women, 
and postmenopausal women. The effectiveness of 
exercise may well vary within certain subgroups of 
patients who have had breast cancer, and this needs 
to be explored in future studies. 

Clearly these and other outstanding questions war-
rant further research. For example, can exercise pre-
vent primary malignancy and recurrence of certain 
cancers? One systematic review of 19 cohort and 29 
case controlled studies found an inverse association 
between physical activity in postmenopausal women 
and the risk of breast cancer (20-80% reduced risk of 
breast cancer), compared with a more modest reduc-
tion in premenopausal women of 15-20%.11 Other 
questions include what forms of exercise are the most 
effective in terms of cardiovascular and strength train-
ing recommendations? Could overexercising sup-
press the immune system and potentially be harmful 
to women who have had breast cancer?

On the basis of the evidence so far, exercise seems 
to improve the physical and mental health of women 
diagnosed with breast cancer. However, the optimal 
time to prescribe exercise and the best intensity, 
mode, and duration of treatment are unclear. Until 
further research is completed health professionals can 
safely recommend exercise incorporating a cardio-
vascular and strength training component to women 
with breast cancer. 
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In this week’s BMJ, a qualitative study by Kendall 
and colleagues assesses the challenges in conduct-
ing research in people nearing the end of life.1 The 
study—conducted in researchers, people with cancer, 
and carers—provides a landmark in a challenging area, 
as well as offering encouragement for future research-
ers. It finds that many patients do wish to participate in 
research, and that researchers, while appreciating the 
challenges of conducting research in this area, think 
that it is no more demanding than in other areas. The 
study also offers potential solutions to the barriers to 
carrying out such research. These take the form of a 
useful checklist to be consulted before designing any 
study intended to research a good death.

A central moral point of the study is that patients 
must not be paternalistically excluded from research-
ing a good death, because research can enrich the lives 
of participants. This perspective reflects the work of 
Harvey Chochinov, who has developed an empirically 
based psychotherapeutic interview that places illness 
within a life context and can enhance the dignity of 
patients. Ninety one of 100 patients who received the 
interview were satisfied with the results.2 Integrating 
the enhancement of dignity into end of life research 
could improve the research experience of patients who 
are terminally ill. That some seriously ill patients have 
limited capacity to consent3 must be considered when 
developing recruitment methods, however.

Kendall and colleagues acknowledge that their 
results relate mainly to people with cancer, who have 
a somewhat predictable illness trajectory. However, in 
Canada, as in other wealthy nations, only about a quar-
ter of all deaths are due to cancer. People with other 
illnesses also need innovative approaches to end of 
life care. For example, one third of patients with heart 
failure will die suddenly.4 Models of care where cura-
tive efforts are withdrawn as palliative care is escalated5 
cannot easily be applied to meet the needs of these and 
many other patients.

The first three barriers to end of life care listed by 
Kendall and colleagues are unstable definitions of end 
of life care and terminal care, inability to make an 
accurate prognosis, and variability in awareness of 

diagnosis and prognosis in patients and carers. These 
barriers hinge around uncertainty. Such uncertainty 
especially confounds researching a good death for 
patients expected to die of non-malignant disease. 
These patients have an uncertain prognosis and often 
die in hospital during a therapeutic trial. 

The extreme variation in intensity of treatments pro-
vided at the end of life for patients in hospital6 suggests 
that the reality of death is frequently overlooked. The 
tendency of doctors to overestimate survival prob-
ably contributes to a failure to focus upon providing a 
good death.7 Many doctors’ actions suggest that death 
is viewed as a failure in care rather than being inevi-
table.8 Ways to overcome barriers to a good death in 
hospital require administrators and doctors to make 
end of life care a priority, as the necessary resources 
are readily available to most patients.

Problems at the end of life are common for family  
members as well as patients. Over half of all com-
plaints to the National Health Service are about care 
around the time of death.9 Harms to the family may 
be severe and long lasting. One study found that lis-
tening attentively to family members before the death 
of a patient in an intensive care unit reduced post-
traumatic stress from 70% to 45% at three months.10 
Although this reduction is dramatic, a 45% rate of 
post-traumatic stress is hardly ideal. Future research 
that incorporates the challenges to researching a good 
death while focusing on the needs of family members 
would be welcome.

Patients will always have complex and conflicting 
needs for end of life care. A Canadian study of patients 
with an expected mortality rate of 50% at six months 
found that the most important aspect of care was hav-
ing trust in their doctor. Not having the dying process 
unduly prolonged and having open and honest com-
munication with the doctor were the second and third 
most important aspects of care.11

If the disparate needs of patients are to be met, if 
hope and trust are to be maintained while death is 
honestly conceived, prognostic uncertainty must not 
simply be managed but should be embraced. We all 
live with the knowledge that death is inevitable, yet our 

Researching a good death
Raises difficult issues, but many patients are keen to participate
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Ratio of boys to girls at birth
Is not related to the time taken to conceive, or exposure to  
environmental agents

In 2005, the BMJ published a paper suggesting that 
subfertile couples were more likely than fertile cou-
ples to have boys.1 This observation was offered 
as support of the hypothesis that sperm bearing Y 
chromosomes swim faster through viscous cervical 
mucous. In the flurry of letters that followed, other 
researchers reported that their data did not support 
the sex ratio finding.2 Furthermore, the sperm swim-
ming hypothesis was exposed as a persistent myth.3

In this week’s BMJ, Joffe and colleagues4 pool data 
from several large fecundity studies, further confirm-
ing the lack of association between secondary sex 
ratio (boys to girls at birth) and time to pregnancy. On 
this point, we are confident the authors are correct. 
However, their hypothesis that the sex ratio could 
be a marker of adverse effects on the male reproduc-
tive system is less certain. They suggest that a slight 
decline over time in the secondary sex ratio could 
represent deterioration in male reproductive health. 
But does it?

The sex ratio at birth is a prevalence measure. 
Firstly, it reflects the relative number and fertilising 
capacity of sperm bearing X and Y chromosomes 
that reach the ovum in the female genital tract, and 
secondly it reflects the relative survival of male and 
female conceptuses in early pregnancy. In human 
semen, the number of spermatozoa with X and Y 
chromosomes is equal. However, from the time that 
pregnancy is clinically recognised (around six weeks 
after last menstrual period), males are the more preva-
lent. What happens in those early weeks to create this 
male excess? It is not known whether this results from 
a higher fertilising capability of spermatozoa bear-
ing Y chromosomes, or a preferential loss of female 
fetuses during fertilisation, implantation, and early 
embryogenesis.5 It seems unlikely that males are the 

better survivors during this period, given the excess 
mortality of males throughout the rest of pregnancy 
(and for a long time thereafter).

Added to this mystery are the few factors that are 
known to be associated with sex ratio. The propor-
tion of males decreases with increasing parental age, 
and it is higher in white people than in black people.6 
Studies of inter-racial marriages indicate that the race 
difference is determined by paternal factors,5 but the 
mechanisms are unknown.

Changes have occurred in the secondary sex ratio 
over time, although they are very small. During the 
past 60 years, the proportion of male babies decreased 
from 51.54% to 51.38% in Europe (a shift of fewer 
than two babies in 10 000 from male to female).7 In 
the United States the sex ratio increased between 
1959 and 1971 (from 51.17% to 51.30% males) and 
then decreased to 51.14% in 2002.6

One of the most quoted areas of research on sex 
ratio is the effects of toxic exposures.8 However, 
the evidence that reproductive toxicants interfere 
with the sex ratio is weak or circumstantial, and the 
mechanisms involved are conjectural.9 For example, 
DBCP (1,2-dibromo-3-chloropropane) is a powerful 
male reproductive toxicant that can cause complete 
sterility. DBCP is regarded as a prime example of 
a toxicant that changes the secondary sex ratio. To 
our knowledge, however, this claim is based on one 
small study.10 Similarly, while positive studies may 
have been reported, there is no compelling or con-
sistent evidence that well established reproductive 
hazards such as tobacco smoke, ionising radiation, 
or inorganic lead have any impact on the sex ratio 
of offspring.11

Why then does sex ratio continue to attract so 
much scientific attention? One reason may be 

486	 	 	 BMJ | 10 MarCh 2007 | VoluMe 334

lives can be rich and full of meaning. “Dying” patients 
and their families deserve the same opportunity (a 
recently developed frailty index12 could help identify 
patients at risk of dying). Ideally, communication about 
death and dying should enhance the dignity of patients. 
Creating ways to facilitate such communication could 
underpin future research studies intended to help 
ensure a good death for all. 
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that it is so easy to measure. Literally thousands of  
studies include information on sex of offspring. With 
so many opportunities for analysing data, it is hardly 
surprising that striking findings emerge. When they 
do, imaginative researchers have no trouble construct-
ing plausible biological mechanisms to explain their 
findings. Such hypotheses often assume a life of their 
own (as with sperm bearing Y chromosomes being 
faster swimmers), even as the original observations 
fail for lack of confirmation.

This is not to say that the secondary sex ratio is of 
no interest. One of the most important reproductive 
trends of this new century may be the rising secondary 
sex ratio in China, where today 117 boys are born for 
every 100 girls.12 This enormous deficit of females has 
disturbing implications for future societal stresses in 
China—and thus for the rest of the world. But in terms 
of the sex ratio being a barometer of male reproduc-
tive health, we remain doubtful. The sex ratio is an 
endpoint particularly vulnerable both to false positive 
reports and fanciful interpretation. Positive findings 
should be treated with scepticism.

Infant feeding and hIV
Avoiding transmission is not enough

Recently, the World Health Organization updated its 
recommendations of 20001 on infant feeding in the 
context of HIV.2 At that time, data had just been pub-
lished quantifying the risk of infection through breast 
feeding so avoiding breast feeding was acknowledged 
as the only effective way of avoiding transmission.3 
WHO had also just published a meta-analysis of the 
mortality risks of not breast feeding, but in non-HIV 
infected populations.4 Considerations of these data 
resulted in the statement that, “When replacement 
feeding is acceptable, feasible, affordable, sustain-
able and safe, avoidance of all breastfeeding by 
HIV-infected mothers is recommended.”1 Since the 
2000 recommendations, the main emphasis of most 
national programmes aimed at preventing mother to 
child transmission of HIV has been to avert transmis-
sion of HIV in young infants.

The most difficult challenge has been how to make 
breast feeding safer in communities with a high prev-
alence of HIV where breast feeding is the traditional 
mode of feeding. Remarkably, the dilemma of infant 
feeding and HIV has split scientific communities and 
programme managers into opposing camps. Even 
with the risk of HIV transmission, some maintain that 
breast feeding may still be the best option for many 
mothers infected with HIV because of its anti-infective  
and nutritional advantages.5-7 Others promote  
commercial infant formula, arguing that the risks of 
diarrhoea and malnutrition associated with formula 
feeding are lower in most urban communities, or 
that the risks of not breast feeding may not be as 
great for infants born to mothers infected with HIV 

who, to prevent transmission, choose to give formula 
milk from birth; it has been suggested that this active 
decision making and motivation may result in safer 
preparation and use of formula milk.8 

In South Africa, formula feeding was reported as 
a successful intervention with minimal morbidity 
in an urban transmission prevention programme.9 
However, this cross sectional study of just 113 infants 
recorded outcomes only in infants who were still 
being brought back to the clinics, and data from 
infants who had already died or had experienced 
serious morbidity would not have been reported. 
Recently, two reports have been published from 
Botswana10 11 that, together with a compelling body 
of evidence from the literature in children without 
HIV,4 12 emphasise that child survival must be seen 
as the greater goal; greater even than “just” avoiding 
HIV infection.

The first is a randomised trial evaluating whether 
giving zidovudine to infants exposed to HIV while 
breast feeding resulted in more infants surviving and 
not being infected with HIV than giving formula 
milk to infants from birth.10 It found no significant 
difference in HIV-free survival rates of infants at 18 
months; any gains from reducing transmission by  
giving formula milk were lost through increased mortality  
from diarrhoea and malnutrition. At 7 months the 
infants who were formula fed from birth had almost 
twice the mortality risk of those who were breast fed 
(9.3% v 4.9%; P=0.003). Importantly, the data suggested  
that giving antiretroviral drugs to the mother may 
reduce transmission of HIV through breast feeding, 
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whereas giving zidovudine to the infant alone seems 
to have little impact on transmission.

The second report, an investigation conducted by 
Centers for Disease Control, followed an outbreak 
of severe diarrhoea and malnutrition across the 
entire country that, in the first three months of 2006, 
accounted for 22 470 cases and 470 related deaths in 
children under 5 years.11 In the same months in 2004 
and 2005, there were 8478 and 9166 cases of diar-
rhoea and 24 and 21 related deaths, respectively. In 
children admitted with severe diarrhoea, not breast 
feeding was the biggest risk factor (adjusted odds 
ratio 50.0; 95% confidence interval 4.5 to 100); this 
was in spite of 97% mothers having access to piped97% mothers having access to piped 
water sources and most having been part of the HIV and most having been part of the HIV 
transmission prevention programme and therefore 
counselled on safe replacement feeding practices.

Should we be surprised by these data? In the 
original randomised trial in Kenya when the risks 
of postnatal HIV transmission in an African setting 
were first quantified,3 the risk of mortality associated 
with formula feeding in the first 6 months of life were 
similar to those described in the randomised trial in 
Botswana. By 18 months, however, and in contrast 
to the recent Botswana study, infants who had been 
randomised to formula feeding had better HIV-free 
survival. The mothers in this study also had access 
to safe water, electricity, and medical care and for-
mula milk was supplied by the study (that is, all the 
effective conditions deemed necessary in the 2000 
WHO recommendations). The irony of these reports 
is that Botswana arguably has the best primary health 
infrastructure and provision of water and sanitation 
in southern Africa. The national HIV transmission 
prevention programme was the first to promote for-
mula milk as the default feeding option for mothers 
infected with HIV and it seemed to be successful. 
As alarming as the report of epidemic diarrhoea and 
ensuing deaths might be, we should be more con-
cerned about possible longstanding unrecognised 
mortality related to mothers making inappropriate 
choices of infant feeding practices when their house-
hold circumstances cannot safely support those prac-
tices and infants are thereby at high risk of diarrhoeal 
illness, malnutrition, and death.

The updated WHO report and recommendations,2 
while generally supportive of the 2000 recommenda-
tions,1 provide greater insight and nuance to the com-
plexity of implementing any theoretical approach in 
programmes. They acknowledge that exclusive breast 
feeding has a twofold to fourfold lower risk of trans-
mission than mixed feeding.13 14 They recommend 
that in the absence of safe water, hygiene, and com-
munity acceptance exclusive breast feeding should 
be promoted until the infant is 6 months old rather 
than just during the first few months of life. The con-
tinued risks of serious morbidity and mortality in 
infants if breast feeding is stopped early at around 
six months was highlighted stressing the need for 
continued contact and counselling with mothers dur-
ing the first months of the infant’s life to help guide 

her decisions about feeding practices after 6 months. 
Most important, perhaps, was the acknowledgement 
that the health systems in which transmission preven-
tion programmes are implemented must be able to 
cope with the diarrhoeal illnesses and malnutrition 
that are so frequently the consequence of incorrect 
use of commercial infant formula.2

There is no doubt that breast milk can transmit 
HIV or that an infant’s chances of survival when 
living in a poor or rural community are greatly 
decreased by not breast feeding. The challenge is 
how health systems can, at scale, help individual 
women, whether infected with HIV or not, appreci-
ate the inherent risks and opportunities of their envi-
ronment and make good decisions about how to feed 
their infants. For scientists, the challenge is to study 
and understand the evidence and not simply follow 
their hearts and possible prejudices in this crucial 
component of child survival.
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